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second century B.C.) described the use of
steam to drive a kind of steam-turbine; also
that the Italian engineer Branca (1629) made
a wheel to rotate by means of a jet of steam
which impinged on vanes set on it,1* rim.

Steam-Hammer.

These, however, were not much more than
toys, and it was not until the time of the
Marquis of Worcester (1663), Savery, Pa-
pin, Newcomen, and Watt that the energy of
steam was applied to any useful purpose.

its top position again, ready for the next
down stroke. Newcomen in conjunction with
Galley (1705), made the piston engine a prac-
tical machine. Newcomen's was an atmos-
pheric engine; in this type the piston is forced
down by the pressure of the atmosphere, a
partial vacuum having been previously
formed within the cylinder.

In 1763 James Watt was engaged in re-
pairing a model of Newcomen's engine be-
longing to Glasgow University, and from this
date the true development of the steam-en-
gine may be said to have begun. The plain
slide-valve steam-engine (Fig. i) is one of
the simplest forms. It consists of a cast-iron
cylinder c, here shown in section, fitted with
a piston p, which is made steam-tight by
means of expansible rings R. The piston is
connected to the crank D through a piston
rod PR and a connecting rod CR. The recip-
rocating motion of the piston is thus con-
verted into a rotary motion of the crank
shaft. The piston is made to move to and
fro in the cylinder by the action of the steam,
which is admitted alternately to the opposite
ends of the cylinder through ports ss. The
face of the piston, opposite to that on which
the driving pressure is acting, is for the

Fig. i. Sectional Plan.

The first steam-engine with cylinder and
piston was no doubt the invention of Denis
Papin (1690), who suggested that a vacuum
could be formed under a piston by the con-
densation of steam previously used for raising
the piston. Fifteen years later Papin de-
vised a modified form of his first engine,
consisting of a displacement chamber or
cylinder with a diaphragm or piston floating
on the top of the water. When communica-
tion was made with the boiler, steam acted
upon the upper surface of the diaphragm,
pressing it down and forcing the water
through a pipe fitted with a non-return
valve into a vessel at a higher elevation. At
the conclusion of a working stroke (down)
the steam was allowed to escape through a
cock, and more water was admitted from
the source of supply, bringing the piston to

greater part of the stroke in communication
with the exhaust port EP. The steam enters
and leaves the cylinder through the steam
ports, and is discharged into the atmosphere
(non-condensing engine), or into a con-
denser (condensing engine) through the ex-
haust port.

Fig. 2.
The admission of the steam and its dis-
charge after it has effected its purpose is
determined by a slide valve which is made to
travel to and fro across the port openings by